Dynamic performance of footbridges is still a great concern to designers, operators and users, with many structures requiring investigation before, during and after construction to manage performance.
Introduction
With structural safety of footbridges well managed, the concern for designers has for the last two decades shifted to vibration serviceability. There have been some classic vibration serviceability failures [1-2] to perform adequately under human dynamic loads usually with large crowds, while a number of footbridges are lively even for a single pedestrian. While there are now advanced design codes for footbridge dynamic design [3] [4] dealing with group and crowd loading as well as lateral vibrations, the reality is often different to design and experimental assessment of the as-built structure is frequently required. The Vibration Engineering Section (VES) at the University of Exeter has been involved in experimental studies of a significant number of footbridges either to confirm adequate performance or to provide information and guidance on such structures that are lively in one way or another.
These experimental studies have uncovered two cases of synchronous lateral excitation and a number of footbridges with performance on the edge of acceptability. In such cases even with code compliance, retrofit may be deemed necessary. In all these cases the experimental studies centred on system identification, or more specifically experimental modal analysis, to identify modal frequencies, damping ratios, shapes and masses, often with some form of proof testing by individuals or crowds. Where a footbridge has been retrofitted (with some form of damper) further experimental evaluation is required to prove effectiveness. DOI: 10.24904/footbridge2017.01010
